includes the common experience of the Great Depression of the 1930s, fee pat inflation of die 1970», and the disinflation of the 1980s, but it also includes some notable individual country experiences. In the interwar period, there was hyperinflation in Germany and Hungary and Britain's return to a gold parity at an overvalued exchange rate that required deflation in Britain and the countries that pegged their currencies to the pound sterling In the post-Bretton Woods era, central banks in Argentina, Bolivia, Brazil, Chile, Israel and, most recently, Russia produced high inflation or hyperinflation for many years. These experiences and many others raise a question: Why did central bankers or governments adopt the policies that produced these outcomes? My reading of history suggests not one but two answers. First, central bankers, policymakers and most others hold some core set of beliefs that they use to interpret events and decide on actions to be taken or avoided Second, recognition of mistakes and revision in basic beliefs is often slow and cosdy.
With some exceptions, central bankers and government policymakers have been practical men who paid little attention to abstract ideas Their beliefs are not cast as formal theories. Nevertheless theories function as guides to action and help to distinguish acceptable outcomes from those that require new initiatives.
At the beginning of the twentieth century, two beliefs were firmly accepted by the practical men who managed central banks. The first was that the gold standard maintained long-run stability of both price levels and exchange rates. Neither the deflationary experience in the last quarter of the nineteenth century, nor the gradual inflation following the expansion of gold production late in that century, changed this belief.
The second belief was in the real bills or commercial loan theory of central banking. The proponents of this theory claimed that central bank discounts should be restricted to credits that arise in the financing of commote and agriculture. If this were done, <5redit expansion would be limited and non-inflationary (see Mints, 1945) .
Experience in Britain held that the discount rate at the Bank of England should remain between 2 percent and 10 percent During the deflation phase of the gold standard, when many countries joined the system, at the end of the nineteenth century, the Bank held to the 2 percent minimum rate for long periods, thereby requiring deflation as a solution for Britain and, pven Britain's monetary role at the time, contributing to deflation in odier gold standard countries. At the 2 percent discount rate, real costs of borrowing were high relative to profitability, so money growth remained deflationary. The deflationary phase was brought to an end not by a decision Allan H. Meitzer 7 of central bankers to lower interest rates but by the expansion of gold production near the turn of the century (see Friedman and Schwartz, 1963a) .
The Federal Reserve, founded just as World War I began in Europe, was too small and powerless to stop the inflow of gold in its early years! Moreover, under gold standard rules, it was not much inclined to act Its initial policy was passive; it permitted inflation based on gold inflows. This was followed by a financing of wartime budget deficits, as in all of the belligerent countries.
Neither the prewar nor the wartime experience conforms to current positive theories of inflation. Nor is there evidence in the movements of interest rates that the inflation was expected to last Nominal yields on long-term treasury bonds remained below the rate of inflation.
The early postwar experience of all the belligerents was continued inflation followed by deflation, stabilization, and a return to a fixed exchange rate regime based on gold. Delays in reestablishing a fixed exchange rate tied to gold are attributable much more to factors such as the pressure to finance government borrowing, the size of prospective reparations, and demands for repayment of war debts than to any modern theory of the efficient rate of inflation (Chandler, 1958) . Beliefs about gold were a more powerful force than any theory of optimal inflation. Only a few critics questioned the return to a type of gold standard in which gold was supplemented by foreign exchange reserves. This arrangement is called the gold exchange standard.
In the USA, the period fiom 1922 to 1929 is one of the few episodes in which the Federal Reserve delivered price stability and economic growth over a sustained period of five or more years. There were two mild recessions, followed in 1929-30 by another recession. That recession, as we know, became the Great Depression. Instead of delivering an optimal or efficient rate of inflation, most central bankers presided over a severe deflation. Reading the speeches, writings, and Federal Reserve minutes for the period suggests that mistaken beliefs were a main reason for the failure to act 2 What were those beliefs?
French officials did not like the gold exchange standard for many of the same reasons that they did not like the Bretton Woods system a generation later. Pride or caution encouraged them to hold only gold as a reserve, as in die USA and the UK, and prudence taught them that the gold exchange standard was vulnerable if several countries behaved as they did. Acting on these beliefs, they converted their foreign exchange balances into gold. The effect was to impose a deflationary impulse on falling world price levels CBichengreen, 1992) .
In the writings and discussions of Federal Reserve policy at the time the word "inevitable" appears repeatedly. Deflation and depression weni considered an inevitable consequence of the inflationary policies that bri gone before. To a current observer, there are few signs of inflation in the late 1920s. To contemporary observers, however, the Federal Reserve had financed a stock market boom. Credit had been used for speculative purposes, not to finance real bills. Hence, the dominant belief of central bankers, bankers, and practical men was that the financial system had to undergo a correction. The correction could only end, they believed, when the demand for commercial loans encouraged banks to borrow by rediscounting real bills.
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One notable exception is Sweden. Sweden, Mowing Britain, left the gold standard in the fall of 1931. Thereafter monetary policy, guided by three leading economists, aimed at price level stability. Hieir policy avoided much of toe subsequent decline in output experienced elsewhere (Jonung, 1981) There was no place for the current positive theory of optimizing social policy as long as belief in the gold standard or the real bills theory dominated central banks and many governments. Experience after World War H under the Bretton Woods system comes closest to the implications of the positive model. Although some policymakers in the Kennedy administration favored higher inflation as a means of increasing employment and achieving other social goals. I have found no evidence that the Federal Reservpunder Chairman Martin accepted these arguments or acted on diem. The inflation that occurred seems much more the result of two factors working together. The first is flawed operating procedures, particuferly the use of free reserves as the principal indicator of the policy stance Once operating errors produced inflation, the Federal Reserve was unwilling to pay the political cost of disinflating to maintain the exchange rate system. This is a point of contact with the positive theory of central banking. However, the positive theory does not explain why inflation increased from 1 percent to more than 10 percent a year between 1960 and 1980 The second reason is that the Federal Reserve had an incomplete and partially formed theory of inflation. There were different ideas rtout what caused inflation; speculators, cost push, and government spending are examples commonly cited. Tht connection to monetary policy was not entirely dear to many Federal Reserve officials until muchlater Outside the United States, application of the positive theory is limited to countries that devalued repeatedly. France and the UK are ¿this group but many countries were not Some like Italy or Japan accepted the inflation coming from the United States. Germany and Holland revalued their currencies^ a ™ id 801116 of the imported inflation. No country maintained pnee stability. Re main reason that countries other than the United States inflated, however, is their acceptance of the Bretton Woods rules
The 1970s was a period of rising inflation and rising average unemployment in many countries. Monetary poUcymakers, freed of the constraints of Bretton Woods, responded in different ways to the oil shocks and other one-time commodity price increases. By the end of that decade, policymakers in many countries had given up any vestigial belief in their ability to manage a tradeoff between inflation and unemployment. Reducing inflation at acceptable social cost became a main policy goal in most developed countries.
Many of the European central banks in the 1980s repeated the mistake made by the British in the 1920s. They attempted to lower inflation by fixing the exchange rate, as Britain's Governor Norman had tried to do in 1925 (Chandler, 1958) . The fixed exchange rate policy had a similar result in several countries -a persistently high unemployment rate. Until currency markets overwhelmed Italy, Britain, France, Spain, Portugal, and Sweden, governments and central banks in these countries continued to insist that a fixed exchange rate with Germany was the key to price stability or low inflation. I do not find much evidence for the socially optimizing central banker in these experiences.
Latin American countries are prominent among non-industrial countries that have recently declared their central banks to be independent Here, too, there is not much support for the optimizing model of central bank behavior. Chile's inflation in the 1970s had such features as wage increases with prices controlled and rapid money growth to finance rising wages and transfer payments. Such policies seem better described as confiscation and transfer of wealth, based on beliefs or ideology, than as optimization of social welfare. Peru in the 1980s is similar to Chile in the 1970s. In Brazil, there was repeated denial that inflation was caused by money growth and several efforts, to stop inflation based on these beliefs. Argentina and Bolivia are other examples of countries with high inflation or hyperinflation that is better explained as the result of policies based on mistaken beliefs than as the outcome of optimizing behavior. Mexico's monetary problems in 1976 Mexico's monetary problems in , 1982 Mexico's monetary problems in , and 1994 occurred in election years. Socially optimal policies would not produce this pattern or its aftennath.
CREDIBILITY
The modern case for rules highlights the role of credibility. Analysis of credibility became an active research topic once Kydland and Prescott (1977) put a new foundation under earlier work on policy rules. Since that time, and particularly following Barro arid Gordon's (1983) influential paper, there has been an explosion of literature on this topic. Much less has been done empirically. The brief survey of twentieth-century monetary policy in the previous section finds little evidence that central banks generally behave as implied by positive models of the Barn>-Gordon type The stable inflation rate implied by these models is rare in practice. Hiese models do not explain variable inflation, deflation or hyperinflation. Something is missing from these models that is present in practice Informally, credibility is easily defined. It is a measure of the confidence that the public has that the central bank (or other policymaker) will follow the policy path to which it is committed. A more precise generic definition brings in the problem of time consistency (Kydland and Prescott, 1977) . A policy is credible if, given his objectives, the policymaker maximizes by choosing the expected policy action when the time comes to act Some of the empirical problems are immediately apparent. Suppose the policy rule is inferred, not announced. How does the analyst or the public lean» the policy rule other than by observation? With many possible contingent states, there will be uncertainty about how well a state contingent rule is known. The credible policy depends on the objectives of the policymaker. on the expectations of the public, on the public's knowledge of the rule. All of these are non-observables. Later work, for example influential work on the reputation of the policymaker, does not narrow the number of non-observables. Rather, these models assume away a major part of a central bank's problem -the control of the money supply As some central bankers have noted, economists seeking to test the credibility of a rule-based policy cannot assume a close short-run relation between money and the price level (Issing, 1995; Rich. 1995) .
The literature has two or three attempts to give quasi-operational defini-?"7t no^íT ^ Whi Ch ** t™ 0 ™"* t«gets, Culdennan and I (1986) defined average credibility as the extent to which the public expects the policymaker to deviate from the action consistent with the prior announcement Marginal credibility is the response of the public's expectations to the announcement of a target Notice that the expected rate of inflation can change continuously. Notice also that assuming a oolicv announcement gets rid of one problem but does not eliminate aU nonpoUcymaJcer" ** ^^ eXpectation8 ofthe P ubIic intentions of the Some additional, significant problems arise in testing credibility models Most credibility modeling focuses on the policy rule for issuing money Ae money supply, but does not model the supply. Moreover, money is' «ed as a medium of exchange because it saves on information costs and transaction costs. These costs are not constant Changes in intermediation Allan H. Meitzer 11 and the growth of intermediaries axe. important for the rate of growth of the demand for money. Bordo and Jonung's (1987) empirical studies suggest that these changes in costs have brought large, permanent changes to (he demand for money. Such changes are relevant for the choice of a policy rule. The policymakers' response to diese changes must be part of any model that tests for credibility.
Further problems arise in empirical testing of credibility because there is uncertainty about die true model of the economy, and most policymakers do not announce rules. A policymaker finds it is in his interest to be ambiguous about the rule he follows (Cukierman and Mdtzer, 1986) . Simply put, the combination of neglect of inflation costs and intermediation, non-observables, ambiguity, and economists' inability to develop an empirically supported, dynamic model of the economy with low forecast errors makes empirical testing of credibility models an exceptionally challenging venture (see Weber, 1991) .
Central bankers are adept at making ambiguous statements about their decisions and future actions. Ambiguity obscures the procedures they follow, the timing of policy actions, and the size of prospective changes. Ambiguity increases opportunities for discretionary action. Policymakers do not maximize credibility -whatever that would mean. Many build credibility to use when they choose to surprise the public. Ambiguity contributes to surprises by keeping the public uncertain about the precise rule that is followed.
Evidence suggests that, in the absence of an announced, explicit rule, credibility is achieved only by performance. Three of the five countries with the lowest inflation since the Bretton Woods system formally ended in 1973 -Germany, Switzerland, and Japan -relied on a quasi-monetary rule during much of die period, and a fourth, the Netherlands, followed a fixed exchange rate rule by pegging its currency to Germany's. The fifth country, Singapore, followed what appears to an outsider to be an eclectic policy.
Each of the five countries had an average inflation rate of 4 percent or less for the period. The degree of formal independence differs. The Bank of Japan is nominally responsible to the Ministry of Finance, although practice varies. Cukierman (1992, p. 451) assigns it the same independence as the Federal Reserve. Yet Japan has had a lower inflation rate than the United States consistently. During much of the period, the Bank of Japan used a broad monetary aggregate to guide its policy. Difficulties began when this policy was replaced in 1985 by a policy of managing the exchange rate.
Germany and Switzerland are two of the most independent central banks.
Each uses preannounced monetary targets to guide policy. Both banks have missed their targets several time». When explaining performance, theories of credibility do not add much to what one learns from die mean and variance of quarterly or annual inflation rates. People are right to believe that Japan, Switzerland and Germany have relatively credible monetary policies because they deliver lower rates of inflation than most other countries. Would we find their policies less credible if they delivered the same inflation rates but did a poorer job of hitting their announced or projected targets? Conversely, would we find them more credible if they hit their targets precisely but had a higher average rate of inflation. Our theories of inflation are not good enough to predict short-term changes in the rate of inflation accurately or to use our models to assign credibility rankings.
What seems important is that Germany and Switzerland promptly correct large errors. George Rich (1995) showed that there were three big misses in Swiss money growth after 1970. Money growth of 60 percent in 1971 is followed by minus 20 percent in 1972; 35 percent in 1978 is followed by minus 25 percent in 1979; 20 percent in 1987 is followed by minus 10 percent in 1988.1 submit that these instances of decisive correction have more influence on the Swiss National Bank's credibility than either small annual departures or exact hits on a target This should not suggest that t"*«» «that monetary targets are unnecessary. Switzerland would have experienced less variability and lower excess burden if monetary growth had been less variable. The three episodes show that Switzerland ignored its monetary target at times. They do not show that Switzerland gained from doing so.
Targeting money growth means the price level will be a random walk (or nearly so) whatever the expected rate of inflation. Suppose money growth is set to keep expected inflation at zero. A one-time price level change, distributed over time, can give rise to serially correlated, transitory non-zero rates of price change. At times data will show prices rising or falling while the maintained rate of inflation is zero.
Suppose the central bank follows, but does not announce, a rule that keeps money growth equal to real output growth so that the unknown but jue value of expected inflation is zero. There is no permanent inflation TTiere are transitory and permanent changes in the price level that make the rate of price change deviate from zero. For example, real shocks changes in commodity taxes, or changes in intermediation may raise or to restore the pound at its prewar and price levels. Would it not have been socially better to use up some credibility and avoid the social costs of deflations in at least one country? Consider recent experience in Latin America. After experience with inflation, devaluation and exchange rate problems in two previous election years, Mexico was able to establish sufficient credibility to return to world capital markets after 1989 by adopting institutional reform, and promoting privatization, budget balance, and other reforms. After decades of high inflation, default, devaluation, and workouts, Argentina reformed in 1990. In 1994 Brazil promised to reform for the sixth or seventh time in the past twenty years. Each of these countries received large loans and equity investments from presumptively rational investors abroad. Credibility appears to have increased despite long histories of trouble. This suggests a model in which large discrete changes in credibility can occur following reforms that are perceived as permanent Argentina is a particularly interesting example of the use of institutionalization to increase credibility. In the past, I have been skeptical about the practical relevance of the literature on trigger strategies used to punish a policymaker who inflates (Barro and Gordon, 1983 ). These models eliminate a most difficult problem by assuming a representative individual who metes out the punishment This abstracts from a highly relevant possibly central, problem of coordinating individual actions to get a social response. Argentina adopted a currency board but it added an important feature. The public can hold its deposits in dollars or pesos. Any risk of inflationary action can be followed by a shift into dollar deposits. This is an uncoordinated, but so far effective, punishment technique. . Until the EMS ran into difficulties in 1992-93, many papers discussed the role of the EMS in extending credibility from Germany to its neighbors. It is true that inflation rates fell in Europe, but the accompanying cost of unemployment was often higher in the EMS than in countries with flexible exchange rates. And unemployment rates fell more slowly in the EMS than outside -about 50 percent slower in my comparison. Germany had one of the slowest rates of decline, although its maximum unemployment rate was lower than in most of the EMS and non-EMS countries.
Of course, factors other than credibility affect these observed differences. But Germany's credibility did not reduce costs for the EMS countries below those in the United States, the UK, Japan or Sweden. Each of the later (non-EMS) countries experienced more rapid decline in unemployment rates than Belgium, Denmark, Germany, France, Ireland or Italy -members of the EMS.
My conclusion is not that credibility is unimportant in practice. We do not know that one way or the other. Our models give either implications that lead to their easy rejection or implications that are not easily tested.
At the subjective level, commitment by Britain to the EMS as a means of lowering the cost of inflation did not work as expected by its proponents. Nor has die EMS worked to lower social costs of disinflation in Spain, France, and Italy. Reported rates of inflation have fallen, but unemployment rates ranged from 12 percent to 24 percent several years after disinflation began. This is hardly a testament to die social benefits of commitment to the European Monetary System or the gain in credibility that such commitment achieves.
My conclusion is that game-theoretic literature teaches us some wrong lessons. Yes. ambiguity is important and so are credibility and the design of institutions. But recent game-theoretic literature fails as a positive theory of inflation. The Great Depression and the great inflation were not preplanned. There were mistakes. It was not a central banker or an obscure economist working in the bowels of the central bank that convinced much of the profession and many policymakers that the Phillips curve tradeoff could be used to get permanent or long-lasting increases in employment. It was Samuelson and Solow, leaders of our profession.
Much evidence suggests that the error has been recognized. Central banks are now trying to avoid their past mistakes. Inflation has fallen in the industrial countries. Positive theories of inflation based on optimizing behavior did not predict this.
INFLATION TARGETS
Five countries -New Zealand, Canada, Britain, Sweden and Finlandhave now adopted some type of inflation target as the sole or principal objective of monetary policy. The targets vary as do the time frames within which the target is to be achieved and the institutional arrangements under which the central bank operates. New Zealand has a formal contract that requires the central bank Governor to offer his resignation if the target is not achieved. In Finland and Sweden the inflation target is chosen by the central bank with, at most, a tacit understanding between the government and the central bank.
The common characteristics of these countries include the choice of an explicit target for inflation and a commitment to achieve the target within a few years (Leiderman and Svensson, 1995) . Central banks in Germany Japan, and Switzerland have followed low-inflation policies for a long« tune, but they have expressed their targets in terms of some monetary aggregate. These countries choose the growth rate of the monetary aggregate to lower the inflation rate toward zero, but there is no commitment to 16 On Making Monetary Policy More Effective a specific range for inflation or a time when inflation will be in that range. The United States is further removed from an inflation target The current Chairman of the Federal Reserve often expresses his wish, or perhaps his personal intention, to reduce the inflation rate to a negligible value, but neither Congress nor die administration nor the Fédéral Reserve has endorsed the commitment and there is no way of knowing whether the next Chairman would continue the commitment or wish to maintain it Despite these differences, inflation has been reduced in each of these countries.
The choice of an explicit inflation target and a formal contract are, I believe, useful steps. In August 1988,1 proposed a scheme to the Reserve Bank of New Zealand that differs modestly from the plan they later adopted.
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I suggested the use of a monetary aggregate as an intermediate target The goal was to reduce inflation. The central bank would choose the target and conduct policy independently. However, the Governor would be required to offer his resignation if the target was not achieved. The Governor would be allowed to offer an explanation of any failure, and the government would have the option to accept the explanation instead of the Governor's resignation. The aim was to increase accountability by the political authorities, maintain the independence of the central bank over operations and choice of policy target *nd increase the central bankers' incentives to achieve the targets they set
The New Zealand contract improved on my proposal by binding the government and the central bank to the same goal. Elimination of the intermediate target may not be an improvement. It remains to be seen whether inflation targeting can maintain low inflation as well as monetary targeting has done in countries such as Germany, Japan (before 1986) and Switzerland. 4 Central banks with inflation targets can, of course, choose a monetary aggregate as an indicator of inflation. None has announced its intention to do so. Some have developed feedback rules from interest rates or exchange rates to monetary instruments. I believe each has retained discretionary authority to change implementation and procedures when and as they choose.
Restricting the goal or objective either by contract or announcement limits discretion. Central bankers are less free to shift objectives or to trade more inflation for temporary reductions in unemployment They can, of course, announce their intention to let inflation rise temporarily, but such an announcement would eliminate the effect of surprise and, therefore, reduce or eliminate any desired response in employment or output Announcement of an inflation target moves in the direction of rule-like behavior. The extent of the move depends on how reliably central banks can achieve the targets and how serious they are about developing and explaining procedures to reduce the size and frequency of deviations from announced rates of inflation.
If economists could provide a validated, dynamic model of the inflation process that delivered accurate forecasts, achieving an inflation target with acceptable accuracy would be easier. Absent such models, several problems arise in the implementation of inflation targeting. Although there is some overlap, I will mention four problems: (1) the variability of lags between a monetary impulse and its effect on inflation; (2) the problem of forecasting; (3) die problem of measurement; and (4) political interference.
Every policy rule or procedure depends for its successful implementation on a theory that relates die instruments that can be controlled to the objectives to be achieved. The instruments are open market operations, changes in the discount rate or some money market rate and the like. The objective of an inflation target is, of course, to keep inflation within a band that is sufficiently narrow to be both credible and acceptable to the public. Band widths of 2 percent are commonly used. Let me therefore take as a goal keeping inflation within a 2 percent band.
How much in advance must the central bank act to achieve that goal? Economists differ about the length of lags. Friedman and Schwartz (1963b) concluded that lags in die USA were long and variable. Real business cycle theorists clainj the lags everywhere are constant at (or near) zero or would be if policy were fully credible.
Uncertainty about the average length of lags and the variability of lags poses a greater problem for a policy of judgmental adaptation or discretion than for a rule-based policy. The reason is that the length of the lag depends on structural parameters of the system. These parameters are not invariant to changes in operating procedures. Discretionary changes in procedure may accelerate or decelerate responses. Variability of lags adds to the uncertainty about whether the target will be achieved and puts pressure on the central bank to respond to dominant market interpretations or misinterpretations.
Successful discretionary policy requires relatively accurate forecasts of inflation and other variables. The record of central bank and private forecasting of inflation shows errors much larger than the bands used by central banks. Mean square errors of 60 percent to 100 percent of the average rate of inflation one quarter or one year ahead are common during the 1970s and 1980s (Meltzer, 1987) . McNees (199S) reports root mean square errors for US inflation one year ahead of 1.2 percent for the years 1980 to 1994 and 0.9 percent for 1983 to 1994. This suggests that the width of a 95 percent confidence interval for the USA would be 4 to 5 percent; a aDd Webcr »«mmarues evidence fiom other recent stupes and «ids addttion* evidence for 1 lb countries. In the auW ££ to the long-run, there is a high (almost unity) correlation between the me of grow* of the money supply and the L of inflationS,^ to three or four years. Using montlSyZ¡Tlt^itSZ ^ «Qd 0.6$ mspectively. ID A iboner monthly sample, lm^TZ'^i
•n^lTt «f a t ' hourly «»in«» and the monetary base J"? ^ coa^o n of 0.8 for a three-monTSi Contrary to the often repeated view that narrow monetary^re gates Allan H. Meitzer 19 have little predictive power, Cecchetti's evidence suggests that growth of the monetary base has much more information about future US inflation than most of the other sixteen variables he considered. At the two-year frequency, relevant for inflation targeting, growth of the monetary base is correlated to 0.66 in the full sample and 0.98 in the shorter sample. The federal funds rate is unconelated with inflation at all frequencies in the full sample and at all but the one-to two-year frequency in the shorter sample.
7 Further, Cecchetti reports that the root mean square error for one year ahead rolling forecasts of inflation using only the growth of the monetary base is 1.6 percent in the longer sample and 1.1 percent in the shorter sample, 1982-94. This compares favorably to Phillips curve estimates. Other commonly used measures such as the term structure spread or the spread between commercial paper and the federal funds rate have zero or low correlations.
The monetary rule I have proposed requires the central bank to target the rate of growth of the monetary base, a variable over which it can exercise close control (Meltzer, 1987) .
1 The rule is adaptive; the current growth rate of the monetary base adjusts to past rates of growth of velocity and real output I have arbitrarily chosen a four-quarter moving average of the growth rate of the base as the variable to be controlled (or monitored) by the central bank and a twelve-quarter moving average of the growth rates of base velocity and real output to guide changes in the growth rate of the base. As in equation (1.1), expected inflation E(p) is zero when the four-quarter growth rate of the base, b 4t is equal to the twelve-quarter growth rate of the difference between growth of output and base velocity, y n -V l2 . The expected rate of inflation for the next four quarters is
E{p
Equation (1.1) is an identity if*, yand Vhave the same time dimension, and the same is true of equation (1.3). The right side of (1.3) describes the permanent or expected trend rate of inflation based on information currently available. It does not assure that all of the inflation will be realized in the next quarter. There are reasons for the differences. First, given the uncertainty about the length of lags and the arbitrary choice of the period over which to average b and b -p, some of the expected inflation may have occurred; actual inflation can exceed or fall short of the trend rate shown on the right side of (1.3). As is well-known, inflation rates show considerable persistence. I use quarterly measured rates of inflation to adjust expected inflation for recent inflation. Second, as suggested by McCallum's version of a similar monetary rule (1988 and elsewhere), it may be useful to recognize that the inflation is affected systematically by fluctuations in output or employment such as occur during a business cycle.
9 Third, changes in die terms of trade, excise taxes, oil shocks and other one-time price level changes introduce temporary changes in the rate of inflation. These changes will be left for the random term in a regression equation.
To introduce these changes in (1.3), let the four-quarter expected rate of inflation equal next quarter's inflation rate plus actual inflation for the past three quarters plus an error term to allow for one-time changes in the price level. Column 1 shows the autoregressive forecast As is well-known, inflation persists, so the autoregressive equation captures much of the systematic variance in the measured inflation rate. Adding the lagged unemployment rate has a modest effect on the standard error of estimate (see). As Rasche (1995) suggests, the unemployment rate is statistically significant in the equation but contributes little explanatory power for the range of unemployment rates observed in postwar recessions. Column 3 uses the monetary rule with the lagged measured rates of inflation. Again, there is not much improvement over the autoregressive forecasts. Column 4, using equation (1.6), shows some improvement over the autoregressive equation. This version of the rule implies that, on average, a 1 percent change in the growth rate of the monetary base maintained for four quarters increases the quarterly rate of inflation by more than 0.3 percent at annual rates, other things equal. A 3-percentage-point reduction in the growth rate of the base reduces inflation, directly, by one percentage point within a year and, indirectly, reduces inflation by nearly one percentage point more by changing 22 intermediation reduces desired real money balances and raises monetary velocity, the gap between nominal and real base growth will widen. This implies that expected inflation will be higher, so the growth of the monetary base should be reduced to keep expected inflation at zero.
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On Making Monetary Policy More Effective
In the past I have suggested that the central bank should not choose either the price level or the measured rate of inflation as its target The target I have proposed is the expected rate of inflation. Using this target, the objective of the central bank is to prevent the public from making decisions based on anticipations of inflation. A monetary rule helps to make this important distinction clear to the public. Prices and measured inflation would not be constant, but changes in the rate of price change would be one-time events. Some of the public would interpret the changes as inflation or deflation. Since many of these changes are distributed over time, the ideal of no response would not be fully realized. Nevertheless, the proposal has an advantage that should not be neglected. The central bank would not be expected to roll back increases or decreases in the price level, so the public would avoid the real costs of these adjustments.
This description brings out a choice that governments and central banks must make in a world of zero (or low) inflation. Economic theory does not tell us whether it is better to keep the anticipated price level or the anticipated rate of inflation constant One choice imposes costs of reversing price level changes; the other increases the variance of the long-run price level. One choice imposes costs of adjustment if there are lags, contracts or other impediments to price level adjustments; the other imposes longterm costs of uncertainty about the future price level. Research comparing or measuring these costs would be highly desirable.
CONCLUSION: RULES AND DISCRETION AGAIN
Much has happened both to practice and theory since Henry Simon proposed a rule for monetary policy or since Milton Friedman's Program for Monetary Stability (1959) . Recently, several central banks seeking increased independence from their governments and more freedom to control inflation have tried to develop procedures that are understood by market participants and more predictable than in the past Yet, in their public statements, they oppose rules. It may be useful to end by reconsidering the meaning of rules and discretion.
Friedman's lectures contain one of a very few efforts to define and measure discretion (1959, pp. 85-6 and 95-8) . Most discussion of rules and discretion leaves entirely open what is meant by discretion.
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On Making Monetary Policy More Effective
Central banks do not behave haphazardly. Many try hard to behave in a consistent way so as to avoid misinterpretations. Governors and staff members speak and write frequently to inform market participants and the public about their procedures and their intentions. Market participants watch the same variables that central bankers watch, and they anticipate policy actions. In short, central bankers typically follow rules of behavior, but they do not like to make precise statements about the rules. They want to adjust rules flexibly and preserve the right to depart from the rule temporarily or change the rule permanently. There are many examples. The Federal Reserve has changed its target from free reserves to the federal funds rate, to some measure of reserve growth, and back to the federal funds rate. The Bank of Japan shifted in the mid-1980s from principal reliance on a broad measure of money growth to a policy of targeting the exchange rate. The Bundesbank has deviated from its announced monetary targets at times and has changed the monetary aggregate that it targets. The Swiss National Bank has intervened to manage the exchange rate by allowing the monetary base to exceed its announced growth rate. Most of these changes by the central banks were accompanied by announcements, speeches and papers that informed interested parties about some of the new procedures. I use the term discretion to refer to these changes in processes or procedures whether open or hidden in ambiguity. I know of no evidence that these changes have, generally increased welfare. Some have clearly been costly.
Many central banks now express concern about the credibility of their policies for reducing and controlling inflation. Although major central banks continue to respond to rising unemployment rates, central bankers talk much less than in the past about a broad range of objectives and much more about the social cost of inflation and the social gain from price stability. It is difficult to conceive of credibility independently of a rule or rule-like behavior at least as to the objective of policy. It is difficult also to conceive of a credible policy of inflation control achieved by frequent changes in process or procedure. Frequent discretionary changes increase costs of information and raise doubts about the commitment to the central bank's announced objective.
I believe that central banks in the industrial countries no longer choose between rules and discretion as these terms were used in the past The choices that many central banks now make are (1) the degree of ambiguity they maintain in announcing their rule, (2) the consistency with which they maintain procedures, and (3) the extent to which the rule covers both procedures and objectives, not just objectives. Evidence suggests that central banks that give most weight to the growth of monetary aggregates in the implementation of policy have had the lowest average rates of inflation and less variable inflation. Most models of central banking do not reach this conclusion. The models typically assume that the central bank can achieve its objective and they do not distinguish between maintained inflation and one-time price level changes.
The normative implications of available evidence are much less than fully general. As noted in the introduction, central banks cannot control both the internal and external values of money unless they act cooperatively. Economic theory does not give clear guidance about the relative merits of internal and external price stability, but it does suggest how countries can gain from cooperation.
I suggest three types of institutional arrangements to internalize the gain from cooperation. The United States, Germany and Japan should follow an adaptive monetary rule to achieve zero expected inflation. This would maintain the internal value of money in these countries, allow bilateral exchange rates to adjust to real shocks, and provide a public good for all other countries. Very small countries should eliminate the monetary operations of their central banks by establishing a currency board or a permanently fixed exchange rate and, to enforce their commitment, these countries should permit their citizens to use a non-inflating foreign currency as a medium of exchange or parallel currency. The central bank in a small economy can do much harm but has little prospect of improving on a fixed exchange rate, low-inflation solution. The remaining countries can choose between the advantages of a fixed exchange rate in a world of zero expected inflation or an independent monetary policy to prevent domestic inflation. Any other choice would fail to provide the benefits that countries can expect to gain from a stable world monetary order and more effective monetary policies. It is up to each country to decide whether it is small or mediumsized and whether it wishes to join the club of stability or undertake its own policy actions. Only the three largest countries should be restricted by a common commitment to a rule that maintains zero expected inflation and provides public benefits for them and for any country that accepts the requisite monetary discipline.
The proposal I have made is close to the practice of the Bundesbank (Issing, 1995) and fits well with the recent statement of Governor Matsushita of the Bank of Japan. Last spring Governor Matsushita wrote (1995, p. 6 
):
Firstly, each country should take appropriate policy responses to achieve the common objective of non-inflationary sustainable growth in accordance with domestic circumstances... and, secondly, each country should make every effort to acquire the market's understanding of its firm policy
